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SUMMARY 
The long-run trend of the ratio between beef cattle prices and hog 
prices at Chicago has been rising since 1910 at the rate of about 1.2 
percent per year. 
The principal cause of this change has been an increase in the de-
mand for beef and a decrease in the demand for pork, relative to total 
disposable consumer income. An additional reason has been a de-
cline in the relative value of lard. 
The reasons why these' changes took place are several: 
(1) The percentage of urban consumers (who eat more than twice 
as much beef per capita as farm consumers) in the population of the 
United States rose. (2) Rural and urban occupations both became 
less muscular, decreasing our consumption of carbohydrate foods and 
leaving room for an increase in our demand for meat. Incomes rose, 
and most of the increase in the demand for meat was focused on beef. 
for the income-elasticity of the demand for beef is 2 .. 5 times as high 
as the elasticity for llork. (3) Income in the United States became 
more evenl,\' distributed. (4) Vegetable oils offered increased compe-
tition with lard. 
PROSPECTS FOR THE FUTURE 
These changes in the relative demands for beef and pork are likely 
to continue in the same directions in the future as in the past, al-
though they may proceed at different rates, 
Over the next few !leal'S, it seems likely that the ratio of the price 
of slaughter steers to hogs will decline from its 1951 and 1952 high 
of about 180 towards equality (100), as beef supplies increase from 
the larger herds that have been built up in response to the relatively 
high prices that have existed in recent years. 
The prospects for the lony-run ll'ena of the ratio between the prices 
of slaughter steers and hogs, however, are that the upward trend in 
the price of slaughter steers relative to hogs will continue in' the 
future, rising at about the same rate (more than 1 percent per year) 
as in the pas t. 
Finally, the prospects are that the long-run trend of slaughter 
steer prices will continue to rise relative to disposable income, as 
well as relative to hog prices. Conversely, the prospects are that the 
long-run trend of hog prices will continne to decline relative to income. 
Economic Analysis of Trends in 
Beef Cattle and Hog Prices1 
By GEOFFIlEY SUEI'HEIlD, J. C. PURCELL Axn L. V. MAXDEllsclu:m 
Beef cattle prices and hog prices vary constantly, in themselves 
and in relation to each other. These variations are partly irregular 
and partly cyclic. Twice during the past 15 years, the price of slaughter 
steers has changed from equality with the price of hogs, to nearly 
twice as high as the price of hogs. In 1936 and 1937. the average 
prices of slaughter steers and hogs at Chicago were about equal. By 
1940, the price of hogs had declined so much that it was only a little 
more than half as high as the price of slaughter steel's. B~' 1947, 
slaughter steer prices had more than doubled and hog prices had 
more than quadrupled; hog prices in fact were a little higher than 
slaughter steer prices. But by 1951 and 1952, beef steer prices had risen 
and hog prices had fallen, so that slaughter steer prices again were 
nearly twice as high as hog prices. In 19'53, however, beef steer prices 
declined sharply. 
These changes in relative prices are confusing. About the time 
farmers begin to think they had better change their production pro-
grams because there is more money in beef cattle than hogs, or vice 
versa, the price ratio changes again and the situation is reversed. 
The position on the cycles and the price prospects for the next 
year or two are well discussed and summarized in the monthly and 
yearl~' short-run "Outlook" reports issued by state colleges and the 
Agricultural Marketing Service of the United States Department 
of Agriculture. The purpose of the present buJletin is to deal with a 
longer·run problem: What is the underlying long-run ratio between 
slaughter steer and hog prices, on which long-run production plans can 
be laid? And is this ratio constant, or rising, or falling? 
The procedure in answering these questions wiIJ be, first, to show 
what long·run changes in the ratio between beef cattle and hog prices 
have been taking place in the past; second. to explain these changes; 
and third, on the basis of this explanation, to forecast what is likely 
to happen in the futUre. 
THE LONG-RUN TREND OF SLAUGHTER STEER 
PRICES RELATIVE TO HOG PRICES 
Preliminary investigation of the United States average farm price 
of all beef cattle, and the corresponding price of all hogs, shows that 
the trend of the ratio between the two has been slowl~' rising over the 
past 40 years. These prices, however, lump all kinds of beef cattle-
feeders, cows, bulls, stags and finished cattle-together in one average 
figure. They do the same sort of thing with hogs. It is more enlighten-
ing to study the price of one specific class of livestock. The prices of 
slallghter steers (sold out of first hands for slaughter) and slaughter 
hogs are of particular interest to Corn Belt farmers. They are avail· 
able for the Important and representative Chicago marl,et back to 1910. 
Accordingly. they are used as the basis of the present study. 
The yearlr average prices of these slaughter beef steers and hogs at 
'Project 1091 of the Iowa Agricultural EXlleriment Station. Acknowledge-
ments are due to Harold Brelm~'er, BAE, USDA. and to Emil Jehe. 
Rex Beresford. John Nordin and Ra~' Beneke of Iowa State College. 
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TABLE 1. AVERAGE PRICE OF BEEF STEERS SOLD OUT OF FIRST 
HANDS FOR SLAUGHTER, AND AVERAGE PRICE OF HOGS, 
PER 100 POUNDS AT CHICAGO, AND RATIOS BETWEEN 
THE TWO, 1915-1952. 
Beef Steer 
Year Beef Steer Prices Hog Prices Ratio, ___ P_rices 
Hog Prices 
1910 6.80 8.90 _76 
1911 6.40 6 .. 70 _96 
1912 7.75 7.55 1.03 
1913 8.25 8.35 .99 
1914 8.65 8.30 1.04 
1915 8.40 7.10 1.18 
1916 9.50 9.60 .99 
1917 11.60 15.10 .77 
1918 14.65 17.45 .84 
1919 15.50 17.85 .87 
1920 13.30 13.91 .96 
1921 8.20 8.51 .96 
1922 8.65 9.22 .94 
1923 9.40 7.55 1.24 
1924 9.24 8.11 1.14 
1925 10.16 11.81 .86 
1926 9.47 12.34 .77 
1927 11.36 9.95 1.14 
1928 13.91 9.22 1.51 
1929 13.43 10.16 1.32 
1930 10.95 9.47 1.16 
1931 8.06 6.16 1.31 
1932 6.70 3.83 1. 7 5 
1933 5.42 3.94 1.38 
~·n~ 6.76 4.65 1.45 10.26 9 .. 27 1.11 
1936 8.82 9.89 .89 
1937 11.47 10.02 1.14 
1938 9.39 8.09 1.16 
1939 9.75 6.57 1.48 
1940 10.43 5.71 1.83 
1941 11.33 9.45 1.20 
1942 13.79 13.70 1.01 
1943 15.30 14.31 1.07 
lH4 15.44 13.57 1.14 
1945 16.18 14.66 1.10 
1946 19.16 18.40 1.04 
1947 25.83 24.45 1.06 
1948 30.88 23.14 1.33 
1949 25.80 18.12 1.42 
1950 29.35 18.20 1.61 
1951 35.72 20.12 1.78 
1952 32.38 17.94 1.80 
Source: Livestock Market News Statistics and Related Data, Livestock 
Branch, PIllA, USDA, 1946 p. 56, 1950, pp. 33, 37. and correspon-
dence. 
Chicago, and the ratios of the two since 1910, are shown in table 1. The 
ratios of the two prices are plotted in fig. 1. 
The ratios of slaughter steer prices to hog prices at Chicago in fig. 1 
show the same rising trend over time as the ratio of average United 
States beef cattle prices to hog prices referred to above. Figure 1 shows 
that before 1926, the price of slaughter steers at Chicago was lower than 
the price of hogs more often than it was above it. But during the more 
recent years the price of slaughter steers has run higher than the price 
of hogs every year but one, from slightly higher to nearly twice as high. 
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Fig. 1. Ratios of slaughter steer prices at Chicago to hog prices at 
Chicago, annually, 1910-52. 
A straight line mathematically fitted by the methods of least squares 
to the data for the period from 1910 to 1951 as a Whole rises from a 
ratio of 90 (beef steer prices 90 percent as high as hog prices) at the 
beginning of the period in 1910 to a ratio of 140 (beef steer prices 40 
percent higher than hog prices) at the end of the period in 1951. This 
is a rise of 50 percent. Over the 42·year period, this represents a rise 
in the price of beef steers relative to the price of hogs of about 1.2 per· 
cent per year. 
LONG·RUN TREND OF BEEF CONSUMPTION RELATIVE TO PORK 
Has the rise in the long-run trend of the ratio of cattle prices to hog 
prices been the result of a long-run decline in the relative supply of 
beef cattle, or a rise in the relative demand for beef, or some of both? ' 
An examination of the annual ratios of beef consumption to pork 
consumption provides a partial answer to this question.. Table 2 and 
fig. 2 show the relative consumption of beef and pork each year, in the 
form of ratios obtained by dividing the consumption of beef by the 
consumption of pork each year. Figure 2 shows that this ratio varies 
irregularly from year to year, inversely with the ratio between beef 
cattle and hog prices. There is a high degree of inverse correlation 
between the short·time variations in the consumption ratios and price 
ratios, as shown by the two irregular lines. When the beef·pork con-
sumption ratio is lOW, the cattle-hog price ratio is high. That is, when 
beef is relatively scarce, its price is relatively high. 
The inverse relationship between (1) the ratios of beef consumption 
to pork consumption, and (2) the ratios of cattle prices to hog prices, 
• It is assumed in analyzing these consumption ratios that the consumption 
of beef and pork each year is roughly eqUal to the production or slaughter 
each year, since" beef and pork are perishable products. Cattle and hog 
production on farms, however, may exceed 01' fall short of the slaughter of 
beef and pork, depending on whether livestock Inventories are increasing 
or decreasing. 
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TABLE 2. PER CAPITA CONSUl\lPTION OF BEEF AND POrtK IN THE 
UNITED STATES AND THE RATIO OF THE TWO, 1910·1952. 
Year Beef Pork Ratio, Beef Pork 
1910 69.8 61.8 1.13 1911 67.9 68.4 0.99 1912 64.0 66.2 0.97 1913 62.8 66.3 0.95 1914 61.5 64.6 0.95 1915 56.0 66.1 0.85 
1916 58.4 68.4 0.85 1917 64.2 58.5 1.10 1918 68.0 60.6 1.12 1919 61.0 63.4 0.96 1920 58.6 63.1 0.93 
1921. 55.1 64.3 0.86 1922 58.6 6;;.3 0.90 1923 59.2 73.7 0.80 1924 59.1 73.;; 0.80 
1.925 59.1 66.3 0.89 
1926 59.8 63.7 0.94 1927 54.1 67.3 0.80 
1928 48.4 70.5 0.69 1929 49.3 69.2 0.71 
1930 48.6 66.6 0.73 
1931 48.3 67.9 0.71 
1932 46.4 7.0.3 0.66 
1933 51.2 70.3 0.73 
1934 55.5 63.9 0.87 
1935 52.6 47.1 1.12 
1936 57.8 54.8 1.05 
1937 54.S 55.4 0.99 
1938 54.0 ;;7.8 0.93 
1939 54.4 64.3 0.85 
1940 54.7 73.0 0.75 
1941 60.5 67.9 0.89 
1942 60.3 63.3 0.91> 
1943 52.9 78.5 0.67 
1944 55.3 79.2 0.70 
1945 59.0 66.3 0.89 
1946 61.3 75.6 0.81 
1947 69.1 69.8 0.99 
1948 62.6 68.4 0.91 
1949 63.5 67.G 0.94 
1950 63.0 68.8 0.92 
1951 06.2 71.5 0.79 
19;;2 61.5" 72.5* 0.85* 
• Preliminary estimates. 
Source: . Livestock Market NewH-Statlstics and Relatccl Data, I'lL'\., USDA, 
November 1951, p. 60. 
'l'he con~umption data for 1934·36 are adjusted b~' suhtraction of the 
amounts removed by the government drouth emergency programs and dis-
~~~~~e~t~~e:re~hUS not directly affecting prices. These amount", in pounds 
Year 
1934 
1935 
1936 
neef 
8.0 
0.3 
2.3 
Pork 
1.1 
1.0 
(See the Livestock and :\Ieat Situation. USDA, Feb. 1949, p. 23.) 
is particularly evident at the right hand end of fig. 2, which shows the 
situation in recent years. One of the reasons for the relatively high 
price of beef cattle in recent years is the relatively low consumption 
of beef. This is, however, a short-run situation. The long-run trend 
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Fig. 2. Ratios of heef consumption to pork consumption, United 
States, and steer-hog price ratios, annually, 1910-52 . 
. line litted to the consumption ratios is approximately horizontal. It in-
dicates that the trend of the relative consumption of beef and pork has 
remained practically constant. 
LONG-RUN RISE IN THE RELATIVE DEMAND FOR BEEF 
'rhe trend of the ratio of the price of beef cattle to the price of hogs 
shown in fig. '2 rises over the period, while the trend of the ratio of beef 
to pork consumption runs approximately horizontal. This means that 
the demand for beef has been rising relative to the demand for. pork. 
It also means either one of two things. Either (1) the relative 
supply of beef was very inelastic, and remained unchanged-that is, the 
supply curve remained in the same position while the demand curve 
moved to the right. Or (2) the relative supply of beef was elastic, but 
decreased while the demand increased-that Is, the supply curve moved 
to the left while the demand curve moved to the right. 
The two alternatives are shown in the form of hypothetical models 
in fig. 3. The same demand curves are used throughout. They have 
~I----"""-'I. ;:: 
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Q: 
~ 
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Q: 
~ 
ir 
~ 
QUANTITY RATIOS 
en 
~I------'~CJ,I 
: I-----I'll. 
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u 
f 
QUANTITY RATIOS 
Fig. 3. HypothE:tical change" in "upply and demand. 
732 
an elasticity of approximately 1.0 (that is, a change of one percent in 
quantity is associated with a one percent change in price). Both scales 
are logarithmic. 
The left·hand section of the Ghart shows that the rise in relative 
demand and price would result in no rise in relative production if the 
relative supply curve were perfectly inelastic. 
The center section of the chart shows how the same thing would reo 
suIt if the relative supply curve has the same elasticity as the demand 
curve, and moved to the left the same distance as the demand curve 
moved to the right. 
The elasticity of the relative supply curve, and the distance of the 
shift, do not have to be the same as those of the demand curve. The 
right hand section of the chart shows that there would be no change in 
relative production so long as the ratio of the distances moved is the 
same as the ratio of the elasticities. In the right·hand section, these 
ratios are both u·.5. 
The actual beef steer and hog price ratios given. earlier in table 1 
and the consumption ratios given in table 2 are plotted in fig. 4. in an 
attempt to reveal the changes that took place in demand and supply 
in terms of the hypothetical models shown in fig. 3. 
The results of this plotting, shown in fig. 4, do not make a very clear 
picture. The dots are scattered about as if the relative demand for 
beef cattle Lieclined, after World War I, from its pre·World War I level, 
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Fig. 4. Slaughter steer and hog price rat!os 
plotted against beef and pork consumptlOn 
ratios, annually, 1910·52. 
then rose after 1933 
above its prewar level. 
Lines drawn in free· 
hand through the dots 
help to carry .the read· 
er's eye through these 
periods and make the 
chart more intelligible. 
Price ceilngs and ration· 
ing controlled the de· 
mand during World War 
II. 
The general rise in 
the relative demand for 
beef cattle after World 
War I resulted, in part, 
from a decline in the 
demand for hogs due to 
a decline in the value of 
lard resulting from the 
competition of lard sub· 
. stitutes. The price of 
lard in the early part 
of the period used to ex· 
ceed the price of live 
hogs, but by the end of 
1952 it had declined to 
only half the price of 
live hogs. 
A clearer picture of 
changes in the relative 
demand for beef can be 
shown by plotting the 
price ratios between beef 
and pork-rather than 
between beef cattle and 
hogs-against the ratios 
of the consumption of 
beef and pork. This is 
done in fig. 5. The beef 
and pork price data, 
given in table 3, are 
available only back to 
1925. 
The dots in fig. 5 
show a tendency to clus-
ter around three differ-
ent lines of relationship, 
with negative slopes like 
demand curves. These 
lines are less steeply ~ 
sloped than the lines : ,"" 
in fig. 4. The lines are 
not fitted mathemati-
cally, but are merely ~ 130 
drawn in freehand as a .. 
guide to the reader's ~ 
eye in observing the .. 120 
upward movement in the 
position of the curves 
over the period of time. 
The line drawn through 
the war years is nearly 
horizontal; price ceil-
ings kept. price re-
110 
100 
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lationships unchanged 
regardless of changes in 
relative consumption. 
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CONSUMP'tION RAtiO  
Figure 5 shows that 
the relative demand for 
beef rose over the 
Fig. 5. Beef and pork retail price ratios 
plotted against beef and pork consumption 
ratios, annually, 1924-52. ' 
period, the rise continuing into the early 1950's.. It does not, however, 
permit us to determine whether the relative supply curve for beef was 
inelastic and remained unchanged, or was somewhat elastic' and de-
creased (moved to the left). 
DID THE DEMAND FOR BEEF INCREASE, OR THE 
DEMAND FOR PORK DECREASE? 
Did the upward movement of the relative demand for beef take place 
because the demand for beef increased, or because the demand for pork 
decreased, 'or because some combination of both changes took place? 
Figures 6 and 7 provide a preliminary answer to this question." 
Figure 6 shows that over the years, consumers in the United States have 
spent nearly a constant percentage of their disposable income on meat. 
The percentage ranged most of the time between 5 and 6 percent.-
• The data for fig. 6 are given In Agricultural Outlook Charts 1953, p. 45. 
The basic data for fig. 7 are given in Livestock Market News Statis-
tics and Related Data 1951, p. 57 . 
• 'Why did expenditures for meat remain approximately constant in re-
lation to disposable income, while dispoRable Income was rising? Con-
sumers with high incomes spend more money, but a smalJer percentage 
of their incomes, tor food. than consumers with low incomes. (This 
relationship. called Engel's law, holds for meat as weH as for food as a 
whole). 'Wlth constant per capita consumption and rising income one 
would have expected percentage expenditures to decline. 
(Continued on next page) 
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TABLE 3. UNITED STATES AVERAGE RETAIL PRICE OF PORK AND 
BEEF, AND BEEF/PORK RATIO, ANNUALLY, 1925-52. 
Ave. Retail Price, U. S. 
Year 
Beef,· Pork,t Price 
Choice excluding ratio 
grade lard Beef/Pork 
1925 29.9 29.6 1.01 
1926 30.6 30.9 0.99 
1927 31.9 28.9 1.10 
1928 36.4 27_7 1.31 
1929 38.2 28.4 1.34 
1930 35.2 27.4 1.28 
1931 29.2 22.8 1.28 
1932 24.2 16.3 1.48 1933 20.9 14.8 1.41 
1934 22.7 18.9 1.20 
1936 29.6 26.6 1.11 
1936 27.8 25.4 1.09 
1937 31.6 26.2 1.21 
1938 27.9 23.2 1.20 
1939 28.6 21.0 1.36 
1940 28.7 18.4 1.66 
1941 30.7 23.4 1.31 
1942 34.1 28.7 1.19 
1943 35.2 29.4 1.20 
1944 33.4 27.5 1.21 
1945 32.7 27.5 1.19 
1946 41.8 35.4 1.18 
1947 61.1 51.6 1.19 
1948 73.7 52.4 1.41 
1949 66.8 47.1 1.42 
1950 73.5 46.4 1.58 
1951 85.7 50.4 1.70 
1952 86.4:1: 47.3~ 1.83 
i Jan.-Nov . 
.... LiI:cstOl'k (/1/(1 .lIe/if Sitlllltioll, B. A. E., Jan.-Feb_ 1952, p. 40. U.S. com-
pO!,!ite retail price, choice grade (prest'nt standard). 
t Derived by the author from the composite retail price of pork InclUd-
Ing lard as published in Been, RIchard 0., Price Spread8 Between FUI'mer8 
a 1111 (J()II~lIl/!erS, Agricultural Information Bulletin No.4, B.A.E. 1949; and 
monthly in TIle .lfaf·ketill/J 1111(/ 7"'III1S/HII'Wtio/l Sitllation, B.A.E. and the re-
tail price of lard as published In the Fat.s (11111 Oil8 Sftllat·It"" B.A.E. The 
formula used was: Retail price of pork excluding lard = 1.266 (Retail price 
of pork including lard) -0.263 (Retail price of lard). 
Footnote ·t. (Cont.) 
One reason may be the stead~' replacement of mechanical power for 
human muscle power that has been taking place In rural and urban oc-
cupations alike. This has reduced the need for a heavv Intake of carbo-
hydrate, energy-providing foods, leaving room for an Increased demand 
for protein and other foods. It Is significant that the per capita con-
sumption of grain products in the United States has decllned 35 percent, 
and of potatoes, about 40 percent, since 1910. As our appetite for these 
carbohydrate foods has declined. our appetite for fresh fruits and vege-
tables has Increased. Perhaps our appetite for meat has increas'ed also. 
The supply of fresh fruits and vegetables Is fairly elastic, and 
technoloe:ical developments have been moving the supply curve to the 
right. 'Ve have been able to eat more fresh fruits and vegetables as 
our demand for them has Increased. The supply of meat, however, Is 
limited bv the supply of livestock feed, and by' a comparatively slow 
rate of "technologlcai improvement In livestock production practices. 
:\Ieat production, therefore, has barely kept pace with the growth of 
human population; the trend of per capita meat consumption has re-
mained approximately horizontal. 'Ve have had to express our increase 
In demand for meat In the form of higher prices rather than higher con-
sumption. 
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Fig. 6. Retail value of per capita meat consumption, and disposable per 
capita income, 1920·52. 
Figure 7 brea),s percentage expenditures for meat down into their 
two chief components, beef and pork. The trend line fitted to the data 
showing the percentage of disposable income spent on beef (omitting 
the war years) rises; the trend line for pork falls. This means that the 
demand for beef rose over the period sho\\'n, relative to disposable in-
come, and the demand for pork fell, since the trends of the per capita 
consumption of both meats remained practically horizontal over the 
period. 
The percentages shown in fig. 7 var~' from year to year because of 
variations in supply as well as demand. It is possible to show vari-
ations in demand (variations in the position of the whole demand 
curve) independent of variations in consumption by plotting the price 
of beef against the consumption of beef. Since we want to show 
changes in the demand for beef relative to disposable income, and since 
the ratio between changes in the two series (the price of beef and per 
capita disposable income) is approximately one, we divide the price 
of beef by per capita disposable income and plot it against per capita 
beef consumption in the upper part of fig. 8. The same sort of data 
are shown for pork in the lower part of the chart." 
CHANGES IN THE DE~IAND FOR BEEF 
Figure 8 is more technical and difficult to read than fig. 7, but it 
provides more information. The beef section of the chart, for instance, 
shows that the dots for the war years (enclosed in a dashed circular 
line) when rationing and price ceilings were in effect, run well below 
the dots for all the other years. Apparently, the controls kept beef 
prices substantially below their previous relation to income and COll-
"The consumption data for fig. 8 are given in table 2 of the present 
hulletin, and the price data. in table 3. Thf' income data are givE'n in 
Agricultural Outlook Charts. USDA, 1953, p. 45. 
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Fig. 7. Percentages of disposable income spent on beef and pork, 
annually, 1929-52. 
sumption-about 20 percent below in 1942 and 1946, and nearly 40 per· 
cent below in 1943-45. 
The chart shows further that the dots for the years from 1925 to 
1941 inclusive fall closely about a single negatively sloping line, similar 
to a demand curve, with the exception of the years from 1934 to 1937 
inclUsive, which are a little high. Those are the years when the drouths 
of 1934·36 severely reduced the supplies of pork. With less pork avail-
able, consumers turned more to beef, and bid up its price higher than 
its previous relation to income and consumption. 
By 1939, hog supplies were back to pre-drouth levels, and beef prices 
declined to their pre-drouth levels too. And there they remained until 
after 1941, when rationing and price ceilings held them below their 
usual relation to income and consumption. 
The dots for the postwar years 1947-52 lie above the dots for the 
earlier years. This' indicates that the per capita demand for beef was 
higher in the later years than in the earlier years. The rise in demand 
apparently did not take place gradually over the 25 years, but took place 
during World War II; the last prewar year, 1941, is as low as any of 
the other prewar years, in relation to the line of relationship for the 
prewar years, and the first postwar year, 1947, is as high as any of the 
postwar years. This provides some foundation for drawing in two 
freehand demand curves, one for the prewar period and the other for 
the postwar period. 
CHANGES IN THE DE:\fAND FOR PORK 
The lower section of fig. 8 also gives us detailed information, in 
this case concerning pork. . 
It shows for instance that the dots for the years from 1925 to 1934 
inclusive fall closely about a single negatively sloping line, like a de-
mand curve. After 1934, however, the dots all faU on a lower line, 
running about 20 percent below the first line. Perhaps the reduction 
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of about 25 percent in per capita pork supplies in 1935 was so severe 
that consumers adjusted their demand for pork downward, and did not 
readjust it upward later on when supplies increased again. Whatever 
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Fig. 8. Section A. Price of beef divided by per capita income, plotted 
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. 35Or-lf----------------------------, 
'" w !!: 
'" 
.300 
~ .I 
D. 
:s 
UJ 
S! .050 
'" Q, 
~ 
35 
. 
50 60 70 eo 
PER CAPITA PORK CONSUMPTION 
Section B. Price of pork divided by per capita Income, plotted against 
per capita pork consumption, annually, 1925-52. 
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the reasons, the dots after 1934 all run lower in relation to income and 
consumption than before. ' 
It is interesting to observe that rationing and price controls during 
World War II depressed the price of pork during 1942 and 1945 when 
supplies were rather short, but did not depress it when pork supplies 
were large t the largest on record) in 1943,. 1944 and 1946. The plenti· 
ful supplies during those three years, exceeding all records before or 
since, apparently would have set pork prices at about ceiling levels 
even if there had been no ceilings. 
The dots for the years 1947 and 1948 are high, much as they are for 
beef. The dots from 1949 to 1952, however, are down at the prewar 
level, close to the dots for 1939, 1940 and 1941. 
Particular interest centers on the dots for the last one or two 
years. The dot for 1951 lies above the dot for 1'950, but the dot for 
1952 lies below it. In contrast, the dot for 1951 for beef lies below the 
dot for 1950, as does also the dot for 1952. 
MULTIPLE CORRELATION ANALYSIS 
The conclusions in the preceding section are confirmed by a single 
equation, multiple correlation analysis. The results of this analysis are 
given in table 4. They show the regression coefficients for two different 
periods of time, (1) the prewar years from 1926 to 1941, and (2) the 
entire period from 1925 to 1951, omitting the war rears when prices 
were affected b~· price ceilings and rationing. 
TABLE 4. )JATHEMATICAL REGRESSION ANALYSES OF RETAIL 
BEEF AND PORK PRICES. 
BEEF 
Regression of prices on per capita disposable income. per capita beef 
consumption, and time 
Coefficient 
Beta 
B 
Beta 
B 
Disposable 
income 
0.884 
0.039 
Beef 
consumption 
Period 1925-41 
'-0.394 
-0.349 
R - 0.992 
Period 1925·51 (1942·46 omitted) 
0.996 
0.056 
-0.138 
-0.429 
R - 0.923 
PORK 
Time 
-0.010 
-0.008 
0.088 
0.205 
Regression of prices on per capita disposable income, per capita pork 
consumption, and time 
CoeffiCient Disposable Pork Time income consumption 
Period 1925-41 
Beta 0.743 -0.570 -0.494 
13 0.035 -0.409 -0.472 
R - 0.997 
Period 1925-51 (1942·46 omitted) 
Beta 1.226 -0.210 I -0.248 B 0.043 -0.393 -0.357 
H - 0.980 
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The regression coefficients for time for the prewar period, for beef, 
are close to zero. This shows, more clearly than fig. 8 does, that the 
trend of the demand for beef relative to disposable income (insofar as 
it can be established during so short a period) was practically hori-
zontal before the war. The negative coefficient for pork, however, shows 
that the demand for pork was definitely declining. 
After the war, the demand for beef rose high enough to pull the 
trend for beef upward, so that the regression coefficient for time, for 
the period from 1925 to 1951. is positive. The coefficient for pork, 
however, still remains negative. 
REASONS FOR CHANGES IN THE DEMAND FOR 
BEEF AND PORK 
Why has the demand for beef been rising, relative to disposable in-
come, and the demand for pork declining? 
INCOME AND INCOME DISTRIBUTION 
Per capita real income in the United States has been rISlllg at a 
cumulative rate of about two percent per year over the past 50 years.· 
Both real income and the demand for beef relative to pork have risen 
together since 1910. The demand for beef relative to pork has increased 
at approximately one-half the rate of increase in real income. 
The income elasticity of the demand for beef, calCUlated from the 
data given in table 5, is about 0.25. This is substantially less than 1.0. 
Accordingly, as total expenditures rise, the demand for beef would de-
cline in relative terms-relative to total expenditures. But fig. 7 shows 
that the demand for beef has been ri.~in!7 relative to total expenditures, 
not falling. This means that a change in preference must have been 
T,\BLE ii. ANNUAL PER CAPl'I'A CONSlnrPTION OF BEEF AND 
PORK BY FA::'IIILIES AND SINGLE INDIVIDUALS (EXCLUDING 
::'IJILITARY PERSONNEL AND INSTITUTIONAL GROUPS). 
BY INCO::'lIE LEVEL. UNITED STATES. 1941' 
Families and Single IndiViduals with incomes of 
Food category Under $500· $1.000· $1,500· $2,000- $3.000- $5.000 
$500 $1,000 $1,500 $2,000 $3,000 $5.000 and O\'er 
------------------
Ills. 11,,,. IbH. Ib .... Ib .... Ills. Ills. 
Beef 21.4 36.1 45A 53.4 57.7 62.2 77.5 
Pork 49.6 49.0 54.4 56.0 60.1 65.0 I 71.4 
• BaKed on 129.9 mlllion family member ... and single Individuals. 
Souree: 7'/16 Sat/fl/lfIl Poor! i;1t 1111 tiflll. Bureau of Agricultural Economics, 
United States Department of Agriculture, July. 1942, p. 18. 
o American Economic Heview, p. 546, "For the economy at large, the gain 
In output per man·hour of work input over the half century is measured 
by an index of 299 In 1950, on a baKe of 100 In 1899. Output per man-
hour haR been multiplled .by three since the turn of the century. This 
represents a cumUlative rate of increase of 2.2 percent a year-a doullllng 
every generation of the phy,,\cal volume of goods produced by a man· 
hour of work." (Frederick C. ::'II ill s. "The Role of Productivity in 
Economic Growth," Allle"ican Bef»lOllli(, He,.iell', XLII :2, Paper" and Pro· 
ceedings, ::'Iray 1952, p. 546.) 
The man·hour" of work have decreased about 800 per year (Oil. cit., 
p. 553) :;0 production per ~'ear haH increased onl~' about three·fourths 
aH much as production per man·hour. 
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taking place; the consumer's preference for beef, relative to other 
goods and services, must have been increasing. 
Why did this increase in the demand for beef take place? 
URBANIZATION 
One reason for the increase in the demand for beef relative to pork 
is the change that took place in the composition of the United States 
population. The farm population decreased as a percentage of the total 
population. In 1910, 34.9 percent of the United States population was 
classified as farm population. The percentage since that time has de· 
c1ined steadily, until in 1950 when it was only 16.1,1 
Table 6 shows that urban consumers in 1942 ate more meat, and more 
than twice as much beef, as farmers did. Urban consumers, however, 
ate less pork than farmers did.· 
TABLE 6. :\IEAT: AVERAGE QUANTITY RETAII~ WEIGHT CONSUMED 
PER PERSON PER WEEK BY TYPE OF COMMUNITY. FAMILIES 
AND SINGLE PERSONS. UNITED STATES, SPRING. 1942. 
Average quantity of meat (In pounds) consumed 
Type 
community 
per person per week 
Total Beef Veal Pork Lamb Other' 
Urban 2.33 0.97 0.12 0.78 0.19 0.27 
Rural non·farn. 1.65 0.59 0.03 0.73 0.06 0.24 
Rural farm 1.71 0.42 0.02 1.00 0.04 0.23 
• Includes ground meat mixtures and special meat prodUcts as tripe. tongue, 
kidney and other organs where it was not known whether they were beef, 
veal, pork or lamb. 
Source: 7'ne IAvcstoc/. and Meat SituatiQn, LMS 7, USDA, Aug-Sept. 1947, 
p. 1Ii. 
Because urban consumers ate more beef than farmers, the decline 
in the percentage of farmers in the total population caused the demand 
for beef to rise. Table 7 provides a measure of the extent of this rise. 
In table 7, the farm and non·farm percentages of the United States 
population in 1910 are multiplied in each case by the per capita con· 
sumption of beef." The same sort of calculations are then made for 
1950. This .gives us an index of the per capita demand for beef for the 
whole population in 1950, on a 191Q base. 
7 Agricultural Outlook Charts, 1952, BAE, USDA, p. 20 . 
• The higher per capita consumption of pork on the farm does not 
necessarily mean that farmers prefer pork more than beef for reasons 
of taste. A more likely reason for the preference is that most farm 
families attempt to be self·sufficient with respect to meat, producing 
their own supply at home. A hog is only about one quarter the size of 
a beef steer; It is handier for a farmer to produce and slaughter hogs 
and preserve pork, on a family scale, than beef. 
"The percentages should be multiplied by the per capita 
of beef in 1910 and 1950. These data are not available. 
per capita consumption data for 1942 given in table 4 as the 
able approximation. 
consumption 
We use the 
closest a vail· 
Our use of these farm and non·farm consumption data as multipliers 
implies that when 'farmers move to non·farm jobs they adopt the 
average non·farm consumption pattern. This Implication probably is 
approximately correct for the young farm men and women, who make 
the adjustment to non·farm life comparatively easily, and rise in the 
Income scale as fast as their native ability permits. It is not so correct 
for older farm people. Our computations therefore somewhat over· 
state the actual effect of the change In the farm and non.farm per· 
centages of the population. 
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TABLE 7. INDEX OF CONSU:\IPTION OF BEEF. PER CAPITA CON-
SUMPTION IN POUNDS PER WEEK IN 1942, WEIGHTED BY 
FARM AND NON-FARM P'ERCE:<1TAGES OF POPULA-
TION, UNITED STATES, 1910 AND 1950. 
(1) I (2) (3) (4) (5) Con· % of % of 
sumptlon Popu- (1) x ( 2) Popu- 0) x (4) (Pounds) latlon, lation, 1910 1950 
Rural fa,m 0.42 34.9 14.658 16.1 6.762 
Rural 
non·farm 0.59 19.5 11.505 24.8 14.632 
Urban 0.97 45.7 44.329 58.8 57.036 
'Veighted jl'd"x OF beef 70.492 _ 0 ~049 78.430 == 07843 
consumption 100 - .1 100 . 
1950 index 78.430 
1910 Index 70.492. x 100 == 111.26 
Source: Column I from TIre Lh:cstock alld Meat Sltl/olion, L:\IS 7, USDA, 
Aug.-Sept. 1947, p. 15. 
Population data from 1952 Agricultural Outlook Charts, BAE, 
USDA, October 1951, p. 20. Consumption indexes computed by 
the authors. . 
The index for 1950 is 111. The 
rise in the index from 1910 to 
19'50, therefore, was 11 percent. 
Another factor may have been 
the change in the distribution of 
income in the United States in 
recent years. This is shown in 
table 8 and fig. 9. The figure 
shows that income distribution has 
been moving toward the diagonal 
line which represents an equal dis-
tribution of income. The line of 
relationship between beef consump-
tion and income, based on the 
data from table 5 a few pages back, 
is curved, convex from above, so 
that a more even distribution of 
a given. total income results in an 
increase in the demand for beef. 
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Fig. 9. Percent of total money 
Income received by each fifth of 
the families and single persons, 
cumulatively, United States, 1935-
36, 1941 and 1948. 
RELATIVE INCOME-ELASTICITY OF DEMAND 
Another reason why the demand for beef increased relative to the 
demand for pork is the fact that the income-elasticity of the demand 
for beef is higher than the income-elasticity of the demand for pork. 
Calculations based upon table 5 show that the income·elasticity for beef 
is about 0.25 (that is, a change of 1 percent in income is associated 
with a 0:25 percent change in expenditures for beef) while for pork 
it is only about 0.1. This means that as income rose over the period, 
the demand for beef tended to increase 2.5 times as mnch as the de-
mand for pork. 
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TABLE 8. l\IO""EY INCO:\lE (BEFORE TAXES) RECEIVED BY EACH 
FIFTH OF FA:\IILIES A""D SINGLE PERSONS, UNITED 
STATES, 1935-36, 1941 AND 1948.* 
Families and Percentage of total money Income received 
single persons 
ranked from 1935-36 1941 1948 
lowest to 
~ighest By each Cumu- By each Cumu- By each Cumu-
Income fifth laUve fifth lative fifth latlve 
Lowest fifth 4.0 4.0 3.5 3 .• 4.2 4.2 
Second tlfth 8.7 12.7 9.1 12.6 10.5 14.7 
Third fifth 13.6 26.3 15.3 27.9 16.1 30.8 
Fourth fifth 20.5 46.8 22.5 50.4 22.3 53.1 
liighest fifth 53.2 100.0 49.6 100.0 46.9 100.0 
--
All groups 100.0 100.0 100.0 
• From the Economic Report of the President, Jan. 1950, p. 97. 
Source: Herman P. ",lIlier. Factors related to recent changes in income 
dhHrlbution in the United States. The Rev. Econ. and Statis-
tics 33 :3. 1951. p. 214. 
PROSPECTIVE FUTURE RATIO OF BEEF CATTLE 
PRICES TO HOG PRICES 
PROSPECTIVE DEMAND FOR BEEF AND PORK 
The preceding section shows there are several reasons why the 
long-run trend of the demand for beef relative to pork has been rising 
over the past 40 years. They are: 
(1) The percentage of heavy beef·eating urban consumers (who eat 
more than twice as much beef per capita as farm consumers) in the 
population of the United States rose. (2) Rural and urban occupations 
both became less muscular, decreasing our consumption of carbohydrate 
foods and leaving room for an increase in our demand for meat. In· 
comes rose, and most of the increase in the demand for meat was con· 
centrated on beef, for the income-elasticity of the demand for beef is 
2:5 times higher than for porI;:. (3) Income in the United States 
became more evenly distributed. 
Are these reasons for the changes in the relative demand for beef 
and pork likely to continue in the future? 
The rise in real income is likely to continue, for it is founded on 
technological progress. And this technological progress is likely to 
continue at as fast a rate or faster in the future. 
The reduction in the percentage of farmers in the population probably 
will continue. The rate should decrease as the percentage approaches 
zero, but this decrease is lil{ely to be offset by recent developments in 
refrigeration. The per capita farm demand for beef should rise in the 
future because deep freeze units and community cold storage plants, 
developed since 194·2 when the data in table 7 were obtained, enable 
farmers now to handle their home·grown beef easier than in the past. 
This will increase farmers' demand for beef, possibly enough to offset 
the slower rate of decline in the percentage of farmers in the total 
population in the future. 
Jt seems probable that the other two reasons-:-more equal distribution 
of income, and the greater use of mechanical power rather than human 
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muscle power-will also continue in the future. It is more difficult to 
forecast their rate of change, but perhaps the rate will be somewhat 
similar to the rate in the past. 
PROSPECTIVE SUPPLY OF BEEF AND PORK 
The effect of the continued rise in the demand for beef relative to 
pork on the price of beef will depend primarily on two things-the 
elasticity of the supply of beef, and changes that take place in that 
supply (the shifts that talie place in the position of the supply curve). 
Over the past 43 years, as figs. 1 and 2 showed, the trend of the 
relative consumption of beef remained practically horizontal, While 
the trend of the relative demand, and the relative price, rose. The 
relative production of beef changed very little in response to a sub-
stantial rise in relative price. 
Pending further evidence concerning the elasticity of supply of 
beef, and changes in the relative supply (shifts in the position of the 
suppl~' curve) we will assume that they will remain about the same in 
the future as they have been in the past. 
SHORT-RUN AND LONG·RUN PRICE PROSPECTS 
Over the next felc years, it seems likely that the ratio of the price 
of slaughter steers to hogs will decline from its 1951 and 19'52 high of 
about ISO towards equality (100). The high price for slaughter steers 
over the past few years, plus excellent grass conditions in the range 
country, have led farmers and ranchers to build up their breeding 
herds substantially. From January 1, 1949 to January 1, 1952, the 
numbers of beef cows (cows and heifers not for milk) on farms and 
ranches in the United States increased 29.5 percent.'o Even if grass 
conditions remain good, the flow of slaughter cattle from this enlarged 
breeding herd will remain something lilie 30 percent greater during 
the next two or three years that It was In 1951 and 1952. This will 
exert a downward influence on prices, approximately proportional to 
the increased flow of cattle minus the growth of human population in 
the United States. Allr deterioration of grass conditions, leading to 
some liquidation of breeding stock, would increase beef supplies. and 
depress prices still further. 
PorI. supplies, 011 the other hand, are likely to decrease for a year 
or two. The December 1952 pig survey forecast a 15 percent de· 
crease in the 1953 spring pig crop. 
The prospects for the lOll!l-I"I/n tl"ellcl of the ratio between the 
prices of slaughter steers and hogs, however, are that the upward 
trend in the price of slaught~r steers relative to hogs will continue 
in the future, rising at about the same rate (more than 1 percent 
per rear) as in the past. 
Finall~', the prospects are that the long-run trend of slaughter 
steer prices will continue to rise relative to disposable income, as well 
as relative to hog prices. Conversely. the long-run trend of hog prices 
will continue to decline. 
]0 Visualizing the cattle build-up, The _.\grlcultural Situation, April 1952, 
p. 5. 
